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What are Barrier Islands Worth? 





Abstract   A dichotomous-choice contingent-valuation survey was conducted in the 
State of Mississippi (USA) to estimate willingness to pay (WTP) for three restoration 
options being considered for the state’s barrier islands. Random-effects probit models 
were estimated, and parametric and non-parametric WTP estimates and confidence 
intervals were calculated. Turnbull lower-bound mean WTP was $22 per respondent to 
maintain the existing footprint over a 30-year period, $152 to restore 2,338 acres (pre-
1969 footprint), and $277 to restore 5,969 acres (pre-1900 footprint). Econometric 
results indicate that for the Pre-Camille and Pre-1900 options, coastal residents and 
those citing storm protection, recreation impact, and environmental impact as primary 
decision factors, were more likely to support restoration, with marginal effects of these 
greater for the Pre-Camille option. For the Status-Quo option, 75% of respondents 
voted in favor of restoration, and the offered bid was not significant; only the hurri-
cane-protection and environmental-impact variables were significant for this option. 
Key words   Dichotomous choice, Krinsky-Robb, non-market valuation, random-
effects probit, referendum, Turnbull.
JEL Classification Codes   H41, Q24, Q26, Q51, Q57.
Introduction
Following landfall of hurricanes Katrina and Rita in 2005 and their aftermath, there is 
keen interest in understanding the role barrier islands play in mitigating tropical storm 
damage as well as increased support for active management of them for these ends. Re-
cent documents released by the States of Louisiana and Mississippi and the U.S. Corps 
of Engineers indicate that all three of these entities support some measure of active 
management of barrier islands. In Louisiana’s Comprehensive Master Plan for a Sus-
tainable Coast, barrier shoreline restoration is cited as one of the key steps to restoring 
sustainability to the Mississippi River and Atchafalaya River Deltas and the Chenier Plain 
(CPRA of Louisiana 2007). In After Katrina: Building Back Better than Ever, the State of 
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Mississippi writes that “[r]ebuilding should focus on restoration and enhancement of…
near-shore resources...[s]pecific activities include…reclaim[ing] barrier islands” (Gover-
nor’s Commission on Recovery, Rebuilding, and Renewal 2005), and a subsequent report 
mentions an upcoming U.S. Army Corps of Engineers document that “will identify long-
term coastal restoration and hurricane protection measures, such as the restoration of the 
barrier islands and other coastal lands important to both the ecology and protection of the 
Mississippi Gulf Coast” (Governor’s Commission on Recovery, Rebuilding, and Renewal 
2007). Additionally, in a presentation given by the U.S. Army Corps of Engineers en-
titled, “Mississippi Coastal Improvements Plan,” barrier-island restoration to pre-Camille 
conditions is cited as part of the “State’s 7 Point Plan for Coastal Restoration” (USACOE 
2007). Finally, in its interim report, “Mississippi Coastal Improvements Program,” the 
U.S. Army Corps of Engineers lists as part of its “Comprehensive Plan” an “[a]nalysis 
of barrier islands as a hurricane and storm damage reduction feature,” and includes in its 
“Potential Projects List” the following tasks: aggressively pursue the restoration of the 
barrier islands; work on barrier island restoration to provide the first line of defense; de-
velop baseline flora fauna studies for barrier islands; ensure sand mining does not impact 
barrier islands; indicate barrier islands as protected on all project maps; and bring barrier 
islands back to their natural setting (USACOE 2006).
  Our motivation here was to contribute to the ongoing discussion in two ways. First, 
we endeavored to identify key motivating factors for restoration support among the 
public, including perceived storm-protection, recreational, environmental, and business 
impacts. Second, we sought to provide some measures of non-market value for three 
restoration options for Mississippi’s barrier islands using a discrete-response contin-
gent-valuation survey approach. Contingent-valuation methods are ubiquitous in the 
economics literature and have been applied to all manner of goods and services (Carson 
2008). Furthermore, there is precedence in the literature for eliciting values specifically 
for proposed changes to the management of barrier islands using contingent-valuation 
methods (Landry, Keeler, and Kriesel 2003).
  The three restoration options tested here were based on actual restoration projects 
being proposed in the aforementioned government reports, which are based on historic 
barrier-island footprints: (i) maintain the existing island footprint for a 30-year period 
(our Status-Quo option); (ii) increase land mass of the islands by 36% (2,338 acres) and 
maintain it for a 30-year period (our Pre-Hurricane Camille (1969) option); and (iii) in-
crease land mass by 91% (5,969 acres) and maintain it for a 30-year period (our Pre-1900 
option). The paper is organized as follows. The next section provides background on the 
islands themselves, followed by a discussion of survey methods and an overview of sur-
vey results (response rates, demographics, etc.). Econometric estimation methods are then 
detailed, followed by estimation results, and then estimates of WTP. The paper ends with 
some concluding remarks.
Background: Mississippi’s Barrier Islands
Mississippi has five barrier islands: Cat, West Ship, East Ship, Horn, and Petit Bois (fig-
ure 1). These islands likely originated as submerged sand shoals that emerged from the 
Gulf of Mexico and aggraded as sea level rose (Morton 2007). They lie roughly parallel 
to the coast, between 9 and 12 miles offshore and, combined, contain 6,545 acres of land 
mass (Carter and Blossom 2007). 
  According to Morton (2007), the islands are undergoing rapid land loss and trans-
location, the principal causes of which are frequent intense storms, a relative rise in sea 
level, and a deficit in the sediment budget. However, the only factor that has a historical 
trend that coincides with the progressive increase in rates of land loss is the progressive 
reduction in sand supply associated with nearly simultaneous deepening of channels for What Are Barrier Islands Worth? 133
deep-draft shipping. Neither rates of relative sea level rise nor storm parameters have 
long-term historical trends that match the increased rates of land loss since the mid-1800s. 
The most recent land loss acceleration, however, is likely related to increased storm activ-
ity since 1995 (Morton 2007).  
 
Figure 1.  Study Area: Mississippi’s Barrier Islands
Note: The three bottom figures are the Status-Quo, Pre-Camille, 
and Pre-1900 restoration options, respectively.
Source: National Atlas of the United States (2003); Carter and Blossom (2007).
  The Mississippi barrier islands are also of some historical significance. The first 
recorded use of the water offshore of Ship Island (so called prior to Hurricane Camille, 
which split the island into two distinct islands, East and West Ship) for a deep water har-
bor was in 1699, when a French-Canadian fleet dropped anchor. It is said that from this 
island base Pierre le Moyne Sieur d’Iberville claimed Louisiana for France (Gulf Islands 
National Seashore 2007a). Because of Ship Island’s natural deep-water harbor and loca-
tion along a shipping route, the island was declared a U.S. military reservation in 1847. 
Construction of a fort on Ship Island began in 1859, but in January of 1861 Mississippi Petrolia and Kim 134
seceded from the Union, and in one of the first acts of war in the state, a militia took pos-
session of the island and unfinished fort. On July 9, the Union ship Massachusetts came 
within range of Confederate guns, and a 20-minute exchange of cannon fire ensued, 
resulting in few casualties on either side. That was the only action the island saw (Gulf Is-
lands National Seashore 2007b). Today, the Fort is maintained by the U.S. National Parks 
Service and attracts numerous visitors annually. 
  In 1971, Congress placed Horn, Petit Bois, and Ship Islands within the boundaries 
of the Gulf Islands National Seashore, and in 1978, Congress designated Horn and Petit 
Bois Islands as wilderness areas under the Wilderness Act. Finally, in 2000 the Seashore’s 
boundaries were expanded to include portions of Cat Island as well (Gulf Islands National 
Seashore 2007a). Today, the islands are a popular destination for fishermen and sunbath-
ers using private vessels. Additionally, West Ship Island is accessible to the general public 
via ferry and contains a public beach area. 
  The barrier islands are home to a variety of wildlife, including alligators, lizards, 
snakes, turtles, and frogs. The most easily seen species are birds; over 260 species, in-
cluding osprey, pelicans, bald eagles, skimmers, plovers, and terns, which use the islands 
for nesting or migratory rest stops. The islands also separate Mississippi Sound from the 
open waters of the Gulf, providing conditions suitable for marine life reproduction and 
juvenile growth. Additionally, this separation provides a calmer environment for com-
mercial and recreational navigation. Finally, the barrier islands play some role in reducing 
storm surge and wave energy during a tropical storm, which may reduce the severity of 
damage on the mainland. 
Survey Methods
A 12-page, 37-question survey was mailed to 3,000 Mississippi households on Febru-
ary 27, 2008, with half sent to a random sample of coastal residents (i.e., residents of 
Hancock, Harrison, and Jackson counties) and half sent to a random sample across the 
remaining 79 non-coastal counties. Reminder postcards were mailed two weeks later. Re-
spondents were asked questions on demographics and experience with the coast and the 
islands themselves. Respondents were then given a brief introduction on the islands, in-
cluding their history, size, and habitat. They were then told that although the islands have 
slowly migrated westward, losing land in some places and gaining it in others, overall, to-
tal land area has decreased by 36% since the 1850s, falling from a combined 10,290 acres 
to 6,545. Respondents were then shown four maps of the islands from different points in 
time: 1850, 1966 (the pre-Hurricane Camille footprint), 2002 (pre-Hurricane Katrina), 
and 2006 (current) (Carter and Blossom 2007). Three restoration options were then pre-
sented one-by-one, followed by a dichotomous-choice “referendum-style” question of 
support for each option at the stated one-time cost versus no action (see Appendix A for 
an example). Each restoration option proposed to restore a given number of acres of land 
mass to the islands’ footprint and maintain them for a 30-year period. Respondents were 
asked to evaluate each option independently. Project bids were based on barrier-island 
restoration cost estimates taken from T. Baker Smith & Sons (1997). Bids varied across 
surveys and were set as 50%, 100%, 150%, 200%, and 250% of baseline cost estimates. 
Specifically, the bids were one-time payments of $7, $13, $20, $26, and $33 for the Sta-
tus-Quo option; $77, $153, $230, $306, and $383 for the Pre-Camille option; and $195, 
$391, $586, $782, and $977 for the Pre-1900 option. Each respondent was presented with 
the same relative bids across the three options; e.g., a respondent that was presented with 
a bid representing 50% of the baseline cost for the Status-Quo option was also presented 
the 50% bid for the other two options. No specific prediction was stated regarding fu-
ture land losses under no-action; respondents were simply told that, “Although no exact 
predictions can be made, it is expected that they will continue to lose more land in the fu-What Are Barrier Islands Worth? 135
ture.” Finally, respondents were asked what was the major consideration in making their 
decisions, including perceived hurricane protection, environmental impact, impact on 
recreational opportunities, impact on business and other economic activity, or some other 
reason. The sample was also split for the purpose of testing three survey-design effects: 
(1) order of restoration options presented, (2) restoration options named with or without 
historical reference, and (3) survey wording on respondent uncertainty. Effects (2) and 
(3) require a brief explanation. For (2), each restoration option was based on an actual 
past island footprint. In order to test if respondents anchored to a particular historical 
event and/or associated footprint, half of the sample was presented the restoration options 
as “Status Quo” (current), “Pre-Hurricane Camille,” and “Pre-1900,” whereas the other 
half was presented the same options but with generic names: “Options 1, 2, and 3,” with 
no explicit reference to the past.1 Inclusion of this effect was based on the phenomenon 
among coastal residents of categorizing life as “before” or “after” a particular hurricane; 
in coastal Mississippi, it was Camille (1969). Since 2005, however, Camille has been sup-
planted, in large part, by Katrina. Effect (3) was implemented by adding additional text to 
half of the surveys just prior to the WTP questions that described the issue of respondent 
uncertainty when answering questions of a hypothetical nature. This treatment was a 
variant of the “cheap talk” method introduced by Cummings and Taylor (1999) in that it 
introduced language to the survey that explicitly stated the potential bias to the respon-
dent. This treatment differed from Cummings and Taylor in that it focused on the impact 
of hypothetical bias on the respondent’s uncertainty of their response rather than the re-
sponse itself. Although effect (3) is modeled to account for any impact on the dependent 
variable, it is not treated, per se, in this paper.  
  Five-hundred ninety-four surveys were returned, for a 20% overall response rate. The 
low response rate may be partially explained by the fact that we sent out only a reminder 
postcard and not a second survey. It is also possible that the low response rate was a func-
tion of the particular population under study; Hite, Hudson, and Intarapapong (2002) 
noted that previous mail surveys in Mississippi resulted in extremely low response rates. 
Table 1 shows a comparison of population and sample demographic data. Population data 
is taken from the 2006 American Community Survey (U.S. Census Bureau 2008). Three-
hundred fifty-seven respondents (61%) were classified as coastal residents and 230 (39%) 
were classified as non-coastal residents. The three coastal counties actually account for 
only 12% of the state’s population. Additionally, our sample was somewhat richer, whiter, 
and more educated than the actual population. Mean income for the sample was almost 
twice the actual median state income of $34,278.2 Ninety-eight percent of our sample 
reported having at least a high-school diploma, whereas 73% of the population does. Fur-
thermore, 45% of our sample had at least a bachelor’s degree, whereas only 17% of the 
population does. Finally, our sample was only 13% black, whereas the state population is 
37% black. Sample bias was addressed by introducing probability weights to the likeli-
hood function, discussed in the next section. 
  Additionally, we tested for any significant differences in demographics across the 
three aforementioned treatment effects using a Kruskal-Wallis equality of populations 
rank test. With the exception of the age variable under the question-order treatment only, 
which was significant at the 10% probability level (p = 0.0987; median age for the two 
question-order treatments were 56 and 58, respectively), there were no significant differ-
ences across treatment samples. Based on these results, we proceeded assuming that the 
treatment samples were not biased. 
1 It is quite possible that some observant respondents figured this out by comparing the historic maps provided 
earlier in the survey with the ones showing the proposed restoration options. This possibility could help explain 
the insignificance of this effect in the econometric estimation.
2 Mean income for the sample was calculated by setting each respondent’s income to the mean dollar value of 
the stated income category and then calculating the mean across the sample. For the highest-income category 
($100,000 or higher), we set the value to $150,000.Petrolia and Kim 136
  Table 2 contains the raw responses to the WTP questions for each of the three resto-
ration options. Proportion of “Yes” responses for the Status-Quo option decreased from 
78% at the low ($7) bid to 65% at the high ($33) bid. For the Pre-Camille option, the 
decrease was from 61% to 29%, respectively; for the Pre-1900 option, from 47% to 18%, 
respectively. Table 3 summarizes the primary concerns of respondents when evaluat-
ing the proposed restoration options. Hurricane protection dominated, and surprisingly, 
was higher as a percentage among non-coastal residents than among coastal residents. 
Environmental impact was the second-most popular response, followed by impacts on 
business and recreation.
Table 1
Comparison of Population and Sample Demographic Proportions (N = 594)
 
    Population  Sample
Age (median):    48  57*
Education:  H.S. diploma or higher  78%  98%
  Bachelor's degree or higher  19%  45%
Gender:   Male  49%  61%
Income:                                                                     See table 5
Politics:  Republican  N/A  51%
  Democrat  N/A  23%
  Other  N/A  27%
Race:   White  60%  85%
Residency:  Coastal  12%  61%
* Adjusted for 18+ only.
Table 2
 Raw Responses to WTP Question by Restoration Option and Bid
                       Status-Quo Option Bids 
WTP  $7  $13  $20  $26  $33  Total
0  20  33  25  27  35  140
1  71  70  70  61  65  337
Total  91  103  95  88  100  477
    
                       Pre-Camille Option Bids 
WTP  $77  $153  $230  $306  $383  Total
0  36  52  61  50  70  269
1  56  52  36  33  28  205
Total  92  104  97  83  98  474
                        Pre-1900 Option Bids 
WTP  $195  $391  $586  $782  $977  Total
0  49  68  71  68  80  336
1  44  35  24  19  18  140
Total  93  103  95  87  98  476What Are Barrier Islands Worth? 137
Econometric Estimation Methods
Respondents were asked to consider each restoration option independently, against no 
action, regardless of their response to the other two options. Thus, each option could be 
modeled independently as a binary-choice dependent variable, where a value of “1” indi-
cates a “Yes” vote in support of the restoration option, and a value of “0” indicates a “No” 
vote. However, because respondents were asked to evaluate all three options in the same 
survey, it is likely that the errors across the three choices were correlated. To address this 
possibility, we structured the data as a panel and adopted a random-effects probit model 
(Greene 2007). The structural random-effects probit model for an unbalanced panel of 
data is written as: 
γit* = β'Xit + vit + ui, i =1,...,n; t =1,...,Ti
yit=1, if yit* >0,
where vit and ui are normally distributed with zero means and independently of one 
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  Also at issue when specifying the econometric model is the assumption on the dis-
tribution of WTP. If negative WTP values are assumed not to exist, for example if the 
good in question can be simply ignored by the respondent, then the model may be modi-
fied to restrict the distribution of WTP to be strictly non-negative.  Of equal importance 
is the assumption regarding the upper bound. Three possible candidates are the highest 
bid offered, income, and infinity. Haab and McConnell (1998) propose a non-negative 
lower bound and an upper bound not greater than income. However, our survey did not 
contain a question that allowed for clear identification of protest votes; thus, we neither 
omitted protest votes nor imposed the non-negative lower bound. Instead, we follow the 
suggestions given in Haab and McConnell (2002) and estimate three models based on dif-
ferent bound assumptions to allow for comparison of results:  (i) unbounded (i.e., infinite 
Table 3
Most Important Concern When Considering Restoration Options
  Coastal Residents        Non-Coastal Residents
   (%)                 (%)
  (N = 337)  (N = 211)
Hurricane protection  46  57
Environmental impact  16  18
Recreational opportunities  7  5
Business/Economic impact  10  3
Don't Know/Don't care  8  4
Other  13  13
Total  100  100
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bounds); (ii) bounded from below at zero and from above by the highest offered bid; and 
(iii) bounded from below at zero and from above by income. Haab and McConnell (2002) 
propose functional forms for each. For (i), income and bid are simply included as inde-
pendent variables along with the other covariates. For (ii), high bid and offered bid are 
used to construct an alternative “bid” variable, specified as:
ln .
 






For (iii), the bid variable takes the form:
ln .
 






  Table 4 summarizes the variables, including type, description, and mean, used in the 
econometric estimation. Storm protection, environmental impact, recreational impact, and busi-
ness impact were the main concerns stated by respondents as influencing their decision-making 
process. Accordingly, a dummy variable was included for each of these. Additionally, a coastal-
resident dummy variable was included. Although data were collected on several demographic 
variables, they were all found to be highly correlated (significant at the 1% level) with income, 
including age (negatively so), education (positively so), gender (positively so with males), 
political affiliation (positively so with Republicans), and race (positively so with whites), and 
consequently excluded from the model. Finally, dummy variables were included to account for 
the three aforementioned survey design effects. 
  To address the sample bias discussed earlier, we constructed probability weights us-
ing residency status and income with which to weight the likelihood function. We chose 
residency because we intentionally over-sampled coastal counties, and residency was 
expected to be a key determinant of WTP. We selected income because, as noted above, 
it was highly correlated with all of the other demographic variables. Thus, income served 
as a good proxy for all of these demographic variables. Table 5 shows the population and 
sample proportions and values of the resulting probability weights. For example, lower-
income non-coastal residents are weighted more heavily (by a factor of 3.86). 
  All models were estimated within the Generalized Linear Latent and Mixed Model (GL-
LAMM) module in Stata (v. 10.0), primarily because it allowed for the use of weights within 
the random-effects framework. Furthermore, GLLAMM uses adaptive quadrature to evaluate 
and maximize the likelihood function, which has been shown to be more accurate (and faster) 
than ordinary (Gauss-Hermite) quadrature (Rabe-Hesketh, Skrondal, and Pickles 2005).
Econometric Estimation Results
Initially, the completely unrestricted model was estimated to conduct a series of tests of 
cross-option parameter restrictions; i.e., to test if a single parameter was sufficient for 
each variable across options, or if each option required a unique parameter. A Wald sta-
tistic was calculated for each variable that tested the null hypothesis that each parameter 
coefficient was not statistically different across the three options. For intercept, bid, ques-
tion order, income, and residency, the null hypothesis was rejected at a minimum level 
of p = 0.05. The null hypothesis could not be rejected for the environmental variable at 
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should not be restricted. This further testing consisted of a series of likelihood-ratio tests 
of the completely unrestricted model versus a series of restricted models. We found that 
the results of the various likelihood-ratio tests were consistent with the Wald tests, with 
the exception of the environmental variable. A likelihood-ratio test indicated that a model 
restricting the environment variable to a single parameter with the aforementioned vari-
ables left unrestricted was statistically different from the completely unrestricted model 
(null hypothesis rejected at the p = 0.10 level). Conversely, a model that left the environ-
ment variable unrestricted (along with the others mentioned above), was found to be not 
significantly different from the completely unrestricted model; however, it was found to 
improve overall model performance based on Akaike and Bayesian Information Criteria. 
Given these findings, and that doing so imposed fewer restrictions on the model, we made 
the conservative choice and specified the environment variable as unrestricted. The results 
reported here are for the final model identified through this series of tests, which leaves the 
intercept, bid, question order, income, residency, and environment variables unrestricted.
  Table 6 contains the estimated coefficients, robust standard errors, and marginal ef-
fects for the unbounded, income-bounded, and high-bid-bounded random-effects probit 
models. In terms of model comparison, significance and magnitude of the estimated co-
efficients were similar across the models; consequently, although estimates are reported 
in table 6 for all three models, we include a detailed discussion of estimates for just the 
unbounded model. Model specification played a more substantial role in the calculation 
of WTP, covered in the next section.  Note that for parameters that were allowed to vary 
across options, the number following the variable name in table 6 indicates the restoration 
option to which those estimates pertain: Status-Quo (1), Pre-Camille (2), and Pre-1900 (3). 
  Offered bid was significant for the Pre-Camille and Pre-1900 restoration op-
tions, but not for the Status-Quo option. Visual inspection of the data confirm that 
the probability of a “yes” response was not sensitive to bid value for the Status-Quo 
option and was greater than or equal to 60% at any bid level, indicating that the 
bids offered were too low for this option (table 2). The coefficient on income was 
significant and positive for all options. Of the treatment effects, the cheap talk (CT) 
and historic-hurricane-reference (HurrName) variables were not statistically signifi-
cant, but the order variable was significant (and positive) for the Pre-Camille and 
Pre-1900 options. The calculated marginal effect indicates that question order had a 
slightly greater impact on the Pre-Camille option. This result suggests that respon-
dents were more likely to vote yes for the Pre-1900 option (the most expensive one), 
when it was presented to them first, and more likely to vote yes for the Pre-Camille 
option (the intermediate one), when it was preceded by the Pre-1900 option (the Pre-
Camille option was presented second in all surveys). 
Table 5
Population and Sample Proportions by Household Income, Residency Status, and
Calculated Probability Weights
            Population             Sample         Weight
  Noncoastal    Coastal     Noncoastal    Coastal      Noncoastal      Coastal
Income Category   Residents      Residents   Residents     Residents    Residents       Residents
           ($)       (%)      (%)       (%)              (%)             
  
  <19,999  26  4  7  8  3.86  0.44
 20,000-39,999  22  3  9  14  2.61  0.21
 40,000-59,999  14  2  8  15  1.74  0.13
 60,000-79,999  10  1  5  8  2.23  0.17
 80,000-99,999  6  1  4  7  1.67  0.13
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  The coastal residency dummy variable was significant (and positive) for the Pre-
Camille and Pre-1900 options, with the greater marginal effect on the Pre-Camille option. 
These results indicate that coastal residents were more likely than non-coastal residents to 
vote yes, but only on the two more-expensive options. The hurricane-protection and recre-
ational impact variables were significant (and coefficients positive), but the business-impact 
variable was not. Again, the marginal effect was relatively greater for the Pre-Camille 
option. The three environmental-impact variables were all significant (and coefficients 
positive), with the marginal effect being greater for the Pre-Camille option. In other words, 
respondents who cited environmental impact as their primary decision factor were more 
likely to vote yes to the Pre-Camille option than for the other two options. The variable 
“sigma2(u)” (    ) is the estimated variance on the individual-specific portion of the error 
term. The correlation coefficient ρ can be derived from this estimate using the equation:  
(Greene 2007). Thus, ρ = 0.669, 0.679, and 0.664 for the three models, respectively.
    
WTP Calculation Methods
To provide a more complete picture of WTP values, we calculated several estimates us-
ing both non-parametric and parametric methods. Non-parametric Turnbull lower-bound 
WTP means and confidence intervals, as described in Haab and McConnell (2002), 
were calculated for each restoration option. From the regression results discussed above, 
parametric mean and median WTP estimates were calculated for each option under the 
random-effects unbounded, income-bounded, and high-bid-bounded probit models fol-
lowing the method described in Haab and McConnell (2002). Additionally, Krinsky-Robb 
confidence intervals on the mean (for the unbounded model) and median (for the in-
come- and high-bid-bounded models) were calculated for each of the parametric models 
following the method outlined in Haab and McConnell (2002).     
  Table 7 contains the estimates of WTP under the four approaches. For the non-
parametric Turnbull lower-bound estimates, means and the associated 95% confidence 
intervals are reported; for the unbounded random-effects probit, means and associated 
Krinsky-Robb 95% confidence intervals are reported (median values are identical in this 
case); and medians and associated Krinsky-Robb 95% confidence intervals are reported 
for the two bounded models. Note that for the Status-Quo option, the bid variable was 
not significantly different from zero in the unbounded and high-bid-bound models; conse-
quently, those WTP estimates are omitted here.
  Of the three restoration options, WTP estimates for the Status-Quo option are the most 
variable across estimation methods, owing to our conclusion that the offered bids were too 
low for this option. As table 7 shows, mean/median WTP ranges between $22 (Turnbull) 
and $9,859 (income-bounded model), and confidence intervals range from $0 to $64,394 
(income-bounded). Although these results give little confidence in terms of nailing down 
the true range of WTP, they indicate that the upper bound is more difficult to identify than 
the lower bound. In terms of cost-benefit analysis, the $22 Turnbull mean represents 169% 
of the estimated base-case cost per taxpayer of implementing the Status-Quo option. 
  The WTP estimates for the Pre-Camille option were the “best behaved” of the three. 
WTP is estimated to be strictly non-negative, even under the unbounded model. The 
minimum mean/median value is $144 per taxpayer, with confidence intervals ranging 
from $65 (unbounded) to $212 (income-bounded). In terms of cost-benefit analysis, the 
base-case estimated cost per taxpayer was $153, which is in the neighborhood of all of 
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toration option. However, this also implies that the cost-benefit test may fail if costs are 
actually higher, because $230 per taxpayer (which is the middle bid and represents 150% 
of the base-case estimate) exceeds all but one of the calculated WTP means/medians. 
  Finally, the mean/median values for the Pre-1900 option range from $68 (unbounded) 
to $342 (income-bounded), and Krinsky-Robb confidence intervals range from –$416 (un-
bounded) to $268 (high-bid-bounded). These results also do not inspire much confidence in 
terms of identifying the true range of WTP. In general, they indicate some level of support for 
the option, but that level of support does not appear to be sufficient to overcome the cost; the 
base-case cost estimate is $391 per taxpayer, which lies outside of all confidence intervals.  
  It should be noted that the results appear to be consistent with the economic concepts of 
non-satiation and diminishing marginal utility, but it depends, to some extent, on what one 
assumes about future land loss under no-action.3 Using the Turnbull mean WTP estimates, 
respondents were willing to pay more, in total, for more land (i.e., WTP increased from 
the smallest-scale to the largest-scale restoration option). In terms of diminishing marginal 
utility, if one assumes that between 0% and 8% of existing land would be lost in the future 
under no-action, then results indicate that respondents were indeed willing to pay less at 
the margin (i.e., respondents were willing to pay less per acre as more land was restored). 
Above 8%, however, this relationship did not hold for the Status-Quo option; this is likely 
a result of the low-bid problem more than anything else. For the Pre-Camille and Pre-1900 
options, diminishing marginal utility is satisfied up to a land-loss assumption of 30%.  
Table 7 
WTP Estimates and Confidence Intervals for Barrier-Island Restoration Options          
(2008 dollars)
Status-Quo Option
              Income Bound      High-bid Bound
  Turnbull            RE Probit         RE Probit          RE Probit
Mean  $22  †  $9,859  †
95% CI*  $21 ~ $24  †  –  –
Median  –  †  $951  †
95% CI*  –  †  $0 ~ $64,394  †
Pre-Camille Option
                Income Bound      High-bid Bound
  Turnbull            RE Probit         RE Probit          RE Probit
Mean  $152  $144  $252  $161
95% CI*  $136 ~ $167  $65 ~ $186  –  –
Median  –  $144  $173  $148
95% CI*  –  $65 ~ $186  $134 ~ $212  $91~ $186
Pre-1900 Option
             Income Bound      High-bid Bound
  Turnbull            RE Probit         RE Probit          RE Probit
Mean  $277  $68  $342  $246
95% CI*  $235 ~ $319  –$416 ~ $240  –  –
Median  –  $68  $140  $184
95% CI*  –  –$416 ~ $240  $38 ~ $241  $62 ~ $268
* Except for Turnbull estimates, confidence intervals are calculated using Krinsky-Robb method.
† Bid coefficient in these cases was not significant; thus, WTP estimates are omitted.
3 One would expect the expected quantity of land lost under no-action to vary widely across respondents, but no 
such data were collected.Petrolia and Kim 144
Conclusions
Overall, our results indicate that some degree of support for restoration of the Missis-
sippi barrier islands exists. Additionally, we found that perceived hurricane protection 
was overwhelmingly the primary decision factor with regard to restoration support, and 
surprisingly, a greater share of non-coastal residents cited hurricane protection than did 
coastal residents. This result helps explain why coastal residency was not statistically sig-
nificant in explaining support for the Status-Quo option, although coastal residents were 
found to be statistically more likely to support the larger-scale restoration options. Fur-
thermore, results indicate that impacts on the environment and recreational opportunities 
as a result of restoration were perceived to be positive because those citing such factors 
were more likely to support restoration. 
  The results indicate that those responding to the survey support, at minimum, a 
program to maintain the existing island footprint and prevent further degradation, and 
would likely support a program to restore the islands to their pre-Hurricane Camille 
(1969) footprint. However, it appears that restoration beyond that scale may be looked 
upon favorably, but respondents are not necessarily willing to pay for it. Due to the low 
response rate of the survey, it is difficult to say whether this apparent support is indeed 
representative of the population from which it was taken. A conservative approach would 
be to assume that a non-response was indicative of a “no” vote, and given our 20% re-
sponse rate, discount estimated WTP by 80%. Thus, using the average of the mean WTP 
values shown in table 7 for the Pre-Camille option, we get [($152 + $144 + $252 + $161) 
/ 4] x 20% = $35 per taxpayer. For the Pre-1900 option, we get $47. To give some idea 
of the aggregate non-market value of restoration, we can multiply these dollar values by 
1,234,286, the number of taxpaying households in the State of Mississippi (IRS 2006). 
The result is $43.8 million for the Pre-Camille option and $57.6 million for the Pre-1900 
option. (Given our very poor confidence intervals on the Status-Quo option, we omitted 
it from this exercise.) Based on these very conservative estimates, aggregate WTP would 
exceed 250% of the estimated base-case cost of the Status-Quo option, but would be far 
short of that of the Pre-Camille and Pre-1900 options. It must be kept in mind, however, 
that these are lower-bound estimates on public support. 
  Some caveats about this work need mentioning. As stated earlier, our bids for the 
Status-Quo option appear to have been too low and those of the Pre-1900 option were 
perhaps too high, thus weakening the explanatory power of those models and increasing 
the variances of the WTP estimates. Thus, of the results presented here, those of the Pre-
Camille option are the most accurate. Finally, this work did not address the question of how 
these islands may be restored. There would be a multitude of legal hurdles and inter-agency 
agreements to clear before any such work could begin. This work also did not address the 
question of what kind of restoration people would prefer. Would the islands be restored 
so as to maximize ecosystem services, to maximize recreational benefits, or to maximize 
storm-protection benefits? The islands would look very different under each of these sce-
narios. This work simply addresses the question of whether support exists, and if so, what 
scale of restoration would likely be supported. These additional questions are left for future 
research.
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Appendix A
Sample Question (map shown below was shown in color in survey)
Pre-Camille Option: As an alternative, this option would maintain existing land and re-
store the land area that has disappeared since Hurricane Camille made landfall in 1969. A 
total of 2,338 acres would be added to the islands under this restoration plan, representing 
a 36% increase from current acreage. The map below shows existing land (in green) and 
land that would be restored (in red). It is estimated that restoration and periodic mainte-
nance for the next 30 years would cost each Mississippi taxpaying household a one-time 
payment of $77.
 
Suppose a statewide referendum were held today on the Pre-Camille Option. A majority 
vote would be necessary to implement the project and, if passed, the payment would be 
collected on your 2008 state income tax return. 
Would you support the Pre-Camille Option and therefore be willing to make a  1.  one-
time payment of $77 to implement it? 
    □ 1- Yes        □ 1- No